In support of research on the older population, we produced cleaned variables based on data from the Health and Retirement Study (HRS) to capture information on withdrawals from individual retirement accounts (IRAs). Where necessary, imputations for missing values have been performed using methods consistent with those employed in the RAND HRS. To facilitate analyses of retirement resources, we also included approximations of annualized IRA withdrawal amounts. The cleaning and derivation of the new variables has been fully integrated into the RAND HRS production process so that maintenance and the addition of future waves can be achieved with relatively small effort. Construction of the new variables for HRS waves 2000 to 2014 has been completed; the corresponding variables for HRS 2016 are currently being processed along with the entire HRS 2016 core data. The full set of new IRA withdrawal variables (HRS waves 2000 to 2016) will be made available to the research community with the next release of the RAND HRS Longitudinal File, including detailed documentation as part of the accompanying codebook. Based on these new variables, we found that about 16 percent of HRS households withdrew money from their IRA accounts since the last interview, and conditional on making a withdrawal, the average total withdrawal amount is about $23,000 in the later HRS waves.
Introduction
Financial preparation for retirement has increasingly involved saving in tax-advantaged retirement accounts. Individuals who accumulate defined contribution pension balances are encouraged to roll these over to an IRA upon separation from their employer. Others may have been eligible to contribute to an IRA at various times in their lives. As a result, households hold substantial financial resources in IRA accounts: 49 percent of married households and 27 percent of single households own such accounts, according to HRS 2014. The average balances amount to $133k for married households and $37k for single households (including zeros). As is the case with other wealth components, the distribution of balances is skewed. The 90 th percentile value among married households is $400k; among single households, the 90 th percentile value is $100k.
Funds held in IRAs are intended to finance spending at older ages and as such to augment retirement incomes. However, common definitions of income do not include such withdrawals in income. Some have argued that this is likely to result in misleading assessments of the financial situation of the older population, especially in studies that focus exclusively on income, without taking into account information on household assets (Iams and Purcell, 2013) . The same arguments apply to withdrawals from pension accounts held in forms other than IRAs.
The Health and Retirement Study (HRS) is the primary data set to study the financial position of older households in the U.S. It collects rich data on assets and income, including information on pensions, IRAs, and Keogh accounts. The information on pensions has undergone various changes over the years, and this poses numerous measurement challenges.
However, the information that HRS collects on IRA/Keogh balances and withdrawals has been relatively stable. Nevertheless, HRS survey data on IRA withdrawals have not been used much 1 in analyses, in part because these are difficult to process, difficult to compare to income that is measured for the calendar year, and the information is not currently included in the RAND HRS Longitudinal File.
Measurement of IRA Withdrawals in the HRS
The HRS elicits information on whether households own any individual retirement accounts and asks related follow-up questions in the Assets and Income section (Section Q) of the survey. In married or partnered households, the financial respondent answers all questions in this section on behalf of both the respondent and the spouse. From HRS 2000 (Wave 5) forward, the IRA questions follow the same basic structure: The objective of constructing an amount that approximates withdrawals for the last calendar year is to facilitate analyses that gauge the importance of these withdrawals compared to other economic resources, such as income, which is also measured for the last calendar year.
A reduced set of summary variables on total IRA withdrawals will be included in the RAND HRS Longitudinal File, and the detailed component variables will be included in the RAND HRS Detailed Imputations File (indicators for any withdrawals for household, respondent and spouse; withdrawal amounts for each of up to four IRAs; and imputation flags for the total and for each of up to four reported withdrawal amounts). See Appendix 1 for the full list of variables to be included in each of the RAND HRS data products.
Imputations
When respondents do not know or refuse to answer an item in the IRA survey sequence, we need to perform imputations of the missing items to be able to construct the IRA withdrawal variables for all observations. Imputations are performed at the household-level, using cross- The survey instrument elicits up to three withdrawal amounts for each household, plus a fourth withdrawal amount that represents any accounts that have been cashed in. 3 These are imputed separately, taking into account the reported frequency of withdrawals where necessary.
In the case of couples, the next step is to assign for each withdrawal amount whether it pertains to the respondent or the spouse. To that end, we use information about ownership of the IRA (respondent, spouse, or both). If an IRA is owned by the respondent, then the IRA withdrawal is assigned to the respondent. If an IRA is owned by the spouse, then the IRA withdrawal is assigned to the spouse. IRAs are owned by individuals so joint ownership is not possible.
However, the third IRA question, and the question asking about any accounts that have been cashed in, may refer to more than one IRA account (all other IRA accounts the household owns).
In that case, joint ownership as measured in the HRS is possible and the withdrawal amount is divided equally between both spouses. If the information on IRA ownership is missing then it is 3 The question on IRAs that may have been cashed in also allows the mention of converting some or all of the IRA to an annuity. We do not include in the withdrawal amounts any balances that were converted to an annuity. These produce an income stream that will be captured in the HRS income measure.
6 assumed that the IRA belongs to the financial respondent as this is the modal response observed in the data.
Tax laws that govern IRA withdrawals strongly influence the patterns observed in the data.
For example, there are very few withdrawals prior to the age of 59½ because withdrawals before that age incur a tax penalty. Similarly, many households do not make withdrawals until after they turn 70½ when a schedule of required minimum withdrawals (RMD) applies. Therefore, if the withdrawn IRA amount is missing, but the respondent indicated making an RMD, the missing value is replaced with the calculated RMD. See Appendix 2 for details of this calculation.
Allocation of total IRA withdrawals to withdrawals from separate IRAs
When a respondent does not provide a continuous amount for withdrawal from one or more IRA accounts (including cashed-in accounts), we impute those withdrawals. This is done separately by account. However, if in addition to not providing a complete set of continuous amounts, the respondent indicates having taken the "required minimum distribution" (RMD), we estimate the RMD for the respondent and impute a total withdrawal amount (TOTW) that is equal to the RMD if this is consistent with the respondent's (other) answers, or the nearest amount that is consistent with the respondent's other answers if the RMD is inconsistent with those. We then allocate the total withdrawal amount to the withdrawals from the (up to) four separate accounts. We do this in such a way that the allocated amounts are always consistent with what the respondent reported about the withdrawals from the separate accounts. Thus, if the respondent gave a continuous amount, this is the allocated amount, and if the respondent gave a bracket, the allocated amount is within the bracket. In many cases, this completely determines the allocations, but there are cases where there is still some flexibility in allocation. In those cases, we take the initial imputations as target amounts and allocate the total withdrawal amount 7 to the separate accounts such that it minimizes the sum of squared differences between the final withdrawal amounts and the target amounts, subject to the withdrawals all being consistent with the respondent's answers. For example, if the target amounts add up to the total withdrawal amount, the final allocated amounts are equal to the target amounts. But if the total withdrawal amount was adapted because the RMD was taken, the amounts are adjusted such that they add up to the total, while staying as close as possible to the target amounts. Approximating IRA withdrawal amounts for the last calendar year
The HRS survey questions elicit IRA withdrawal amounts "since the last interview" or, in the case of new interviews, "in the last 24 months." However, for analyses of the importance of IRA withdrawals in the provision of economic resources in retirement, researchers will want to compare these withdrawals to income, which is generally recorded as income received last calendar year. 5 The survey questionnaire does not include sufficient information on the timing of the IRA withdrawals to determine which ones were made in the last calendar year. As an approximation, we therefore use the information on the reference period (time elapsed since last interview, or last 24 months for new interviews) to prorate the observed total withdrawals to reflect a 12-month equivalent.
Data construction process
In order to process the HRS variables related to IRA withdrawals for addition to the RAND HRS Longitudinal file, the RAND HRS team performed the following tasks:
4 Mathematically, this is a quadratic programming problem subject to linear inequality restrictions, which is surprisingly complicated in its full generality. However, we were able to solve this for this particular problem using a noniterative algorithm that we have implemented in our code.
• Extracted and assembled all required raw variables for HRS waves 2000 to 2016 (nine waves);
• Conducted consistency checks in HRS questionnaires and in the HRS raw data;
• Derived longitudinally consistent variables and assigned variable names and informative special missing values, following RAND HRS conventions;
• Performed imputations for missing values for all available waves; 6
• Produced detailed documentation of variable construction, cross-wave differences and imputation methods;
• 
Results

Response patterns observed in the raw data and need for imputation
Because IRA withdrawals are reported by account (first, second, third or all others, and cashed-in accounts), there are many items that could be missing and many combinations of missing patterns. Table 1 Table 2 shows information at the respondent-level, that is, after assignment to respondent or spouse in the case of couple households, prorated to reflect a 12-month equivalent, and taking the RMD into consideration (where necessary). ^ "Withdrawal (imputed)" represents those observations where there was missing information related to IRA withdrawals. Some were missing whether any withdrawals were made (and were imputed to "yes"), some were missing information about the withdrawn amounts, and some were missing both. ^ "Withdrawal (imputed)" represents those observations where there was missing information related to IRA withdrawals. Some were missing whether any withdrawals were made (and were imputed to "yes"), some were missing information about the withdrawn amounts, and some were missing both.
Comparison of IRA withdrawals with household income
An important question is how important IRA withdrawals are in the context of financing retirement. To shed some light on this, Table 3 shows average IRA withdrawals for the last calendar year alongside total household income and some components of income for 72 to 77 year olds. We chose this age group, because prior to age 70½, fewer households make IRA withdrawals. The top two panels in Table 3 Interestingly, these percentages do not exhibit any discernable trend over time. It will be important to combine the information on IRA withdrawals with information on other forms of tax-advantaged savings accounts, such as withdrawals from 401(k)s and other defined contribution pensions. It is generally perceived that these latter forms of savings have gained in importance in households' portfolios as a result of the shift from defined benefit to defined contribution pensions. When workers separate from an employer they can leave the balance in defined contribution (DC) plans to accumulate without rolling it over into an IRA. It would be 7 As is common in studies based on the HRS, we include unmarried couples among the "married." 13 important to assess IRA withdrawals jointly with withdrawals from DC accounts left with employers for any time trend. However, this analysis is beyond the scope of this project.
Conclusions
The main objective of this project was to produce cleaned variables based on data from the HRS to capture information on withdrawals from Individual Retirement Accounts. Where necessary, imputations for missing values have been performed using methods fully consistent with those employed in the RAND HRS. The resulting variables will be included in the next version of the RAND HRS Longitudinal File and the companion RAND HRS Detailed Imputations File. This will be an important addition to support research on economic preparation for retirement and resources after retirement based on the HRS data. Withdrawal amounts among 72 to 77 year olds amount to 4.9 percent of total income for single and 6.9 percent for married households. Here, no time frame is specified. Since individuals who are required to take RMDs must do so each year, we assume that a "yes" answer to this question means that the RMD was taken last calendar year. To calculate the RMD for last calendar year, we do the following:
1. Assume the total of all IRA account balances at the end of year T -2 = X; this is December 31 st of the year prior to when the RMD must be taken.
2. Given a value of X, the RMD can be computed as, say, R(X).
3. According to IRS Publication 590 (or 590-B as of tax year 2014), R(X) = r * X, where r = 1 / life expectancy factor (from Table II or Table III) .
4. Therefore, at the end of the previous calendar year, the balance is X -R(X) = X -r * X = (1 -r) * X. If they do the same this year, we can reasonably assume they do it at the end of the year, so the current balance is Y = (1 -r) * X.
5. We have the total of all IRA account balances "at the present time," either reported or imputed. So, we have a value of Y and r, and can compute X as a result. From this we can compute R.
6. Specifically, the total RMD is (r / (1 -r)) * Y.
Evaluating the RMD
We first create the following summary measures for IRA withdrawals, and convert the resulting values to reflect amounts received last calendar year: 
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For the spouse or partner versions of these measures, the denominator is the number of months since the financial respondent's last interview, since the financial respondent is the one who answers the IRA questions for everyone in the household.
To evaluate the RMD, and assign the total withdrawal amount (TOTW) for both the respondent and their spouse or partner (if applicable), we use the following rules 11 :
For those who made no withdrawals: 
